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Regulatory Alert

FDA Warning/Regulatory Alert
Note from the National Guideline Clearinghouse: This guideline references a drug(s) for which important revised regulatory and/or warning
information has been released.

March 22, 2016 – Opioid pain medicines : The U.S. Food and Drug Administration (FDA) is warning about
several safety issues with the entire class of opioid pain medicines. These safety risks are potentially harmful interactions with numerous other
medications, problems with the adrenal glands, and decreased sex hormone levels. They are requiring changes to the labels of all opioid
drugs to warn about these risks.

Recommendations

Major Recommendations
Definitions of the strength of recommendations (Strong, Moderate, Limited, and Consensus) and Strength Visual (â˜…â˜…â˜…â˜…, â˜…â˜…
â˜…, â˜…â˜…, â˜…) are provided at the end of the "Major Recommendations" field.

Note from the American Academy of Orthopaedic Surgeons (AAOS): The following is a summary of the recommendations of the AAOS Clinical
Practice Guideline on the Surgical Management of Osteoarthritis of the Knee. All readers of this summary are strongly urged to consult the full

http://www.fda.gov/Drugs/DrugSafety/ucm489676.htm


guideline and evidence report for this information. The AAOS work group is confident that those who read the full guideline and evidence report
will see that the recommendations were developed using systematic evidence-based processes designed to combat bias, enhance transparency,
and promote reproducibility.

This summary of recommendations is not intended to stand alone. Treatment decisions should be made in light of all circumstances presented by
the patient. Treatments and procedures applicable to the individual patient rely on mutual communication between patient, physician, and other
healthcare practitioners.

Body Mass Index (BMI) as a Risk Factor

Strong evidence supports that obese patients have less improvement in outcomes with total knee arthroplasty (TKA). Strength of
Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Diabetes as a Risk Factor

Moderate evidence supports that patients with diabetes are at higher risk for complications with TKA. Strength of Recommendation: Moderate
Evidence â˜…â˜…â˜…

Chronic Pain as a Risk Factor

Moderate evidence supports that patients with select chronic pain conditions have less improvement in patient reported outcomes with TKA.
Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

Depression/Anxiety as a Risk Factor

Limited evidence supports that patients with depression and/or anxiety symptoms have less improvement in patient reported outcomes with TKA.
Strength of Recommendation: Limited Evidence â˜…â˜…

Cirrhosis/Hepatitis C as a Risk Factor

Limited evidence supports that patients with cirrhosis or hepatitis C are at higher risk for complications with TKA. Strength of Recommendation:
Limited Evidence â˜…â˜…

Preoperative Physical Therapy

Limited evidence supports that supervised exercise before TKA might improve pain and physical function after surgery. Strength of
Recommendation: Limited Evidence â˜…â˜…

Delay TKA

Moderate evidence supports that an eight month delay to TKA does not worsen outcomes. Strength of Recommendation: Moderate Evidence
â˜…â˜…â˜…

Periarticular Local Anesthetic Infiltration

Strong evidence supports the use of peri-articular local anesthetic infiltration compared to placebo in TKA to decrease pain and opioid use.
Strength of Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Peripheral Nerve Blockade

Strong evidence supports that peripheral nerve blockade for TKA decreases postoperative pain and opioid requirements. Strength of
Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Neuraxial Anesthesia

Moderate evidence supports that neuraxial anesthesia could be used in TKA to improve select perioperative outcomes and complication rates
compared to general anesthesia. Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

Tourniquet: Blood Loss Reduction

Moderate evidence supports that the use of a tourniquet in TKA decreases intraoperative blood loss. Strength of Recommendation: Moderate
Evidence â˜…â˜…â˜…



Tourniquet: Postoperative Pain Reduction

Strong evidence supports that tourniquet use in TKA increases short term post-operative pain. Strength of Recommendation: Strong Evidence
â˜…â˜…â˜…â˜…

Tourniquet: Postoperative Function

Limited evidence supports that tourniquet use in TKA decreases short term post-operative function. Strength of Recommendation: Limited
Evidence â˜…â˜…

Tranexamic Acid

Strong evidence supports that, in patients with no known contraindications, treatment with tranexamic acid decreases postoperative blood loss and
reduces the necessity of postoperative transfusions following TKA. Strength of Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Antibiotic Bone Cement

Limited evidence does not support the routine use of antibiotics in the cement for primary TKA. Strength of Recommendation: Limited Evidence
â˜…â˜…

Cruciate Retaining Arthroplasty

Strong evidence supports no difference in outcomes or complications between posterior stabilized and posterior cruciate retaining arthroplasty
designs. Strength of Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Polyethylene Tibial Component

Strong evidence supports use of either all-polyethylene or modular tibial components in knee arthroplasty (KA) because of no difference in
outcomes. Strength of Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Patellar Resurfacing: Pain and Function

Strong evidence supports no difference in pain or function with or without patellar resurfacing in TKA. Strength of Recommendation: Strong
Evidence â˜…â˜…â˜…â˜…

Patellar Resurfacing: Reoperations

Moderate evidence supports that patellar resurfacing in TKA could decrease cumulative reoperations after 5 years when compared to no patellar
resurfacing in TKA. Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

Cemented Tibial Components Versus Cementless Tibial Components

Strong evidence supports the use of tibial component fixation that is cemented or cementless in TKA due to similar functional outcomes and rates
of complications and reoperations. Strength of Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Cemented Femoral and Tibial Components versus Cementless Femoral and Tibial Components

Moderate evidence supports the use of either cemented femoral and tibial components or cementless femoral and tibial components in knee
arthroplasty due to similar rates of complications and reoperations. Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

All Cemented Components versus Hybrid Fixation (Cementless Femoral Component)

Moderate evidence supports the use of either cementing all components or hybrid fixation (cementless femur) in TKA due to similar functional
outcomes and rates of complications and reoperations. Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

All Cementless Components versus Hybrid Fixation (Cementless Femoral Component)

Limited evidence supports the use of either all cementless components or hybrid fixation (cementless femur) in TKA due to similar rates of
complications and reoperations. Strength of Recommendation: Limited Evidence â˜…â˜…

Bilateral TKA

Limited evidence supports simultaneous bilateral TKA for patients aged 70 or younger or ASA status 1-2, because there are no increased
complications. Strength of Recommendation: Limited Evidence â˜…â˜…



Unicompartmental Knee Arthroplasty (UKA): Revisions

Moderate evidence supports that TKA could be used to decrease revision surgery risk compared to UKA for medial compartment osteoarthritis.
Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

UKA: Deep Vein Thrombosis (DVT) and Manipulation Under Anesthesia

Limited evidence supports that UKA might be used to decrease the risk of DVT and manipulation under anesthesia compared to TKA for medial
compartment osteoarthritis. Strength of Recommendation: Limited Evidence â˜…â˜…

UKA versus Osteotomy

Moderate evidence supports no difference between UKA or valgus-producing proximal tibial osteotomy in outcomes and complications in patients
with medial compartment knee osteoarthritis. Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

Surgical Navigation

Strong evidence supports not using intraoperative navigation in TKA because there is no difference in outcomes or complications. Strength of
Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Patient Specific Instrumentation: Pain and Function

Strong evidence supports not using patient specific instrumentation compared to conventional instrumentation for TKA because there is no
difference in pain or functional outcomes. Strength of Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Patient Specific Instrumentation: Transfusions and Complications

Moderate evidence supports not using patient specific instrumentation compared to conventional instrumentation for TKA because there is no
difference in transfusions or complications. Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

Drains

Strong evidence supports not using a drain with TKA because there is no difference in complications or outcomes. Strength of Recommendation:
Strong Evidence â˜…â˜…â˜…â˜…

Cryotherapy Devices

Moderate evidence supports that cryotherapy devices after KA do not improve outcomes. Strength of Recommendation: Moderate Evidence
â˜…â˜…â˜…

Continuous Passive Motion (CPM)

Strong evidence supports that CPM after KA does not improve outcomes. Strength of Recommendation: Strong Evidence â˜…â˜…â˜…â˜…

Postoperative Mobilization: Length of Stay

Strong evidence supports that rehabilitation started on the day of the TKA reduces length of hospital stay. Strength of Recommendation: Strong
Evidence â˜…â˜…â˜…â˜…

Postoperative Mobilization: Pain and Function

Moderate evidence supports that rehabilitation started on day of TKA compared to rehabilitation started on postop day 1 reduces pain and
improves function. Strength of Recommendation: Moderate Evidence â˜…â˜…â˜…

Early Stage Supervised Exercise Program: Function

Moderate evidence supports that a supervised exercise program during the first two months after TKA improves physical function. Strength of
Recommendation: Moderate Evidence â˜…â˜…â˜…

Early Stage Supervised Exercise Program: Pain

Limited evidence supports that a supervised exercise program during the first two months after TKA decreases pain. Strength of Recommendation:
Limited Evidence â˜…â˜…



Late Stage Postoperative Supervised Exercise Program: Function

Limited evidence supports that selected patients might be referred to an intensive supervised exercise program during late stage post TKA to
improve physical function. Strength of Recommendation: Limited Evidence â˜…â˜…

Definitions

Strength of Recommendation Descriptions

Strength Overall
Strength of
Evidence

Description of Evidence Strength Strength
Visual

Strong Strong Evidence from two or more "High" strength studies with consistent findings for recommending for
or against the intervention.

â˜…
â˜…
â˜…
â˜…

Moderate Moderate Evidence from two or more "Moderate" strength studies with consistent findings, or evidence from
a single "High" quality study for recommending for or against the intervention.

â˜…
â˜…
â˜…

Limited Low Strength
Evidence or
Conflicting
Evidence

Evidence from one or more "Low" strength studies with consistent findings or evidence from a
single "Moderate" strength study for recommending for against the intervention or diagnostic or the
evidence is insufficient or conflicting and does not allow a recommendation for or against the
intervention.

â˜…
â˜…

Consensus* No Evidence There is no supporting evidence. In the absence of reliable evidence, the guideline development
group is making a recommendation based on their clinical opinion. Consensus statements are
published in a separate, complimentary document.

â˜…

*Consensus based recommendations are made according to specific criteria. These criteria can be found in Appendix VI in the original guideline
document.

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)
Osteoarthritis of the knee

Guideline Category
Management

Rehabilitation

Risk Assessment

Treatment



Clinical Specialty
Family Practice

Geriatrics

Internal Medicine

Orthopedic Surgery

Physical Medicine and Rehabilitation

Intended Users
Advanced Practice Nurses

Nurses

Physical Therapists

Physician Assistants

Physicians

Guideline Objective(s)
To help improve surgical management of osteoarthritis of the knee based on the current best evidence

Target Population
Adult patients (18 years or and older) with osteoarthritis of the knee

Note: This guideline is not intended to address management of pediatric patients with osteoarthritis or patients with inflammatory arthritis of the
knee.

Interventions and Practices Considered
1. Consideration of risk factors

Body mass index (BMI)
Diabetes
Chronic pain
Depression/anxiety
Cirrhosis/hepatitis C

2. Preoperative physical therapy
3. Delay to total knee arthroplasty (TKA)
4. Periarticular local anesthetic infiltration
5. Peripheral nerve blockade
6. Neuraxial anesthesia
7. Tourniquet (for intraoperative blood loss)
8. Tranexamic acid
9. Consideration of posterior stabilized versus posterior cruciate-retaining arthroplasty designs

10. All-polyethylene or modular tibial components
11. Patellar resurfacing
12. Consideration of cemented versus cementless tibial components
13. Consideration of cemented versus cementless femoral and tibial components



14. Consideration of all cemented components versus hybrid fixation (cementless femoral component)
15. Consideration of all cementless components versus hybrid fixation (cementless femoral component)
16. Bilateral TKA
17. Unicompartmental knee arthroplasty (UKA) versus TKA for medial compartment osteoarthritis (effect on revision risk)
18. UKA to decrease risk of deep vein thrombosis (DVT) and manipulation under anesthesia
19. Consideration of UKA versus osteotomy in patients with medial compartment osteoarthritis
20. Postoperative mobilization started on the day of the TKA (effects on length of hospital stay, pain, and function)
21. Early-stage supervised exercise program (for function and pain)
22. Late-stage postoperative supervised exercise program (for function)

Note: The following interventions were considered but not recommended:

Tourniquet (for pain reduction and function)
Routine use of antibiotic bone cement
Intraoperative surgical navigation
Patient-specific instrumentation
Drains
Cryotherapy devices
Postoperative continuous passive motion (CPM)

Major Outcomes Considered
Complications after surgery
Length of stay
Functional status (including range of motion and ambulation)
Stiffness
Pain relief
Patient satisfaction/well being
Quality of life
Reoperation
Mortality

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Formulating Population, Intervention, Comparison and Outcome (PICO) Questions

The guideline development group began work on this guideline by constructing a set of PICO questions. These questions specify the patient
population of interest (P), the intervention of interest (I), the comparisons of interest (C), and the patient-oriented outcomes of interest (O). They
function as questions for the systematic review, not as final recommendations or conclusions. A full list of the original PICO questions can be
viewed in Appendix III in the original guideline. Once established, these a priori PICO questions cannot be modified until the final guideline
development group meeting.

Study Selection Criteria



The guideline work group developed a priori article inclusion criteria for the review. These criteria are the "rules of evidence" and articles that did
not meet them are, for the purposes of this guideline, not evidence.

To be included in the systematic reviews (and hence, in this guideline) an article had to meet the following criteria:

Work Group Defined Criteria

1. Study must be of an osteoarthritis-related injury or prevention thereof and at least 90% of patient population should have osteoarthritis.
2. Study must be published in or after 1966 for surgical treatment, rehabilitation, bracing, prevention and magnetic resonance imaging

(MRI).
3. Study must be published in or after 1966 for x rays and nonoperative treatment.
4. Study must be published in or after 1966 for all others nonspecified.
5. Study should have 10 or more patients per group.
6. For surgical treatment a minimum of N days/months/year (refer to PICO questions for detailed follow up duration)
7. For nonoperative treatment a minimum of N days/months/year (refer to PICO questions for detailed follow up duration)
8. For prevention studies a minimum of N days/months/year (refer to PICO questions for detailed follow up duration)

Standard Criteria for all Clinical Practice Guidelines

Article must be a full article report of a clinical study.
Retrospective non-comparative case series, medical records review, meeting abstracts, meta-analyses, systematic reviews, historical
articles, editorials, letters, and commentaries are excluded. Bibliographies of meta-analyses and systematic reviews will be examined to
ensure inclusion of all relevant literature.
Confounded studies (i.e., studies that give patients the treatment of interest AND another treatment) are excluded.
Case series studies that have non-consecutive enrollment of patients are excluded.
Controlled trials in which patients were not stochastically assigned to groups AND in which there was either a difference in patient
characteristics or outcomes at baseline AND where the authors did not statistically adjust for these differences when analyzing the results are
excluded.
All studies evaluated as "very low quality" will be excluded.
Composite measures or outcomes are excluded even if they are patient-oriented.
Study must appear in a peer-reviewed publication.
For any included study that uses "paper-and-pencil" outcome measures (e.g., SF-36), only those outcome measures that have been
validated will be included.
For any given follow-up time point in any included study, there must be ≥50% patient follow-up (if the follow-up is >50% but <80%, the
study quality will be downgraded by one level).
Study must be of humans.
Study must be published in English.
Study results must be quantitatively presented.
Study must not be an in vitro study.
Study must not be a biomechanical study.
Study must not have been performed on cadavers.

The guideline work group will only evaluate surrogate outcomes when no patient oriented outcomes are available.

Literature Searches

The guideline work group began the systematic review with a comprehensive search of the literature. Articles considered were published prior to
January 2015 in four electronic databases: PubMed, EMBASE, CINAHL, and The Cochrane Central Register of Controlled Trials. The medical
librarian conducts the search using key terms determined from the guideline development group's PICO questions.

The guideline work group supplements the electronic search with a manual search of the bibliographies of all retrieved publications, recent
systematic reviews, and other review articles for potentially relevant citations. Recalled articles are evaluated for possible inclusion based on the
study selection criteria and are summarized for the guideline development group who assist with reconciling possible errors and omissions.

The study attrition diagram in Appendix IV in the original guideline provides a detailed description of the numbers of identified abstracts and
recalled and selected studies that were evaluated in the systematic review of this guideline. The search strategies used to identify the abstracts are
contained in Appendix V in the original guideline.



Number of Source Documents
224 articles were included after full text review and quality analysis. See Appendix IV in the original guideline document for a flow chart of the
literature search results.

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Methods for Evaluating Evidence

Prognostic Study Quality Appraisal Questions

The following questions are used to evaluate the study quality of prognostic study designs:

Was the spectrum of patients studied for this prognostic variable representative of the patient spectrum seen in actual clinical practice?
Was loss to follow up unrelated to key characteristics?
Was the prognostic factor of interest adequately measured in the study to limit potential bias?
Was the outcome of interest adequately measured in study participants to sufficiently limit bias?
Were all important confounders adequately measured in study participants to sufficiently limit potential bias?
Was the statistical analysis appropriate for the design of the study, limiting potential for presentation of invalid results?

Prognostic Study Design Quality Key

High Quality Study <1 Flaw

Moderate Quality Study ≥1 and <2 Flaws

Low Quality Study ≥2 and <3 Flaws

Very Low Quality Study ≥3 Flaws

Randomized Study Quality Appraisal Questions

The following domains are evaluated to determine the study quality of randomized study designs.

Random sequence generation
Allocation concealment
Blinding of participants and personnel
Incomplete outcome data
Selective reporting
Other bias

Upgrading Randomized Study Quality Questions

Is there a large magnitude of effect?
Influence of all plausible residual confounding
Dose-response gradient

Randomized Study Design Quality Key

High Quality Study <2 Flaws

Moderate Quality Study ≥2 and <4 Flaws

Low Quality Study ≥4 and <6 Flaws



Very Low Quality Study ≥6 Flaws

Observational Study Design Quality Appraisal Questions

The following questions are used to evaluate the study quality of observational study designs. Note that all observation studies begin the appraisal
process at "low quality" due to design flaws inherent in observational studies.

Is this observational study a prospective case series?
Does the strategy for recruiting participants into the study differ across groups?
Did the study fail to balance the allocation between the groups or match groups (e.g., through stratification, matching, propensity scores)?
Were important confounding variables not taken into account in the design and/or analysis (e.g., through matching, stratification, interaction
terms, multivariate analysis, or other statistical adjustment such as instrumental variables)?
Was the length of follow-up different across study groups?
Other bias?

Upgrading Observational Study Quality Questions

Is there a large magnitude of effect?
Influence of all plausible residual confounding
Dose-response gradient

Observational Study Design Quality Key

High Quality Study <2 Flaws

Moderate Quality Study ≥2 and <4 Flaws

Low Quality Study ≥4 and <6 Flaws

Very Low Quality Study ≥6 Flaws

Methods Used to Analyze the Evidence
Meta-Analysis

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
Best Evidence Synthesis

The guideline work group included only the best available evidence for any given outcome addressing a recommendation. Accordingly, the group
first included the highest quality evidence for any given outcome if it was available. In the absence of two or more occurrences of an outcome at
this quality, the group considered outcomes of the next lowest quality until at least two or more occurrences of an outcome had been acquired. For
example, if there were two 'moderate' quality occurrences of an outcome that addressed a recommendation, the group did not include 'low' quality
occurrences of this outcome. A summary of the evidence that met the inclusion criteria, but was not best available evidence was created and can
be viewed by recommendation in Appendix X in the original guideline document.

Minimally Clinically Important Improvement

Wherever possible, the effects of treatments were considered in terms of the minimally clinically important difference (MCID) in addition to
whether their effects are statistically significant. The MCID is the smallest clinical change that is important to patients, and recognizes the fact that
there are some treatment-induced statistically significant improvements that are too small to matter to patients. However, there were no
occurrences of validated MCID outcomes in the studies included in this clinical practice guideline.

When MCID values from the specific guideline patient population are not available, the following measures were used (listed in order of priority):



MCID/minimal important difference (MID)
PASS or impact
Another validated measure
Statistical significance

Statistical Methods

Analysis of Intervention/Prevention Data

When possible, the American Academy of Orthopaedic Surgeons (AAOS) Evidence-Based Medicine (EBM) Unit recalculates the results
reported in individual studies and compile them to answer the recommendations. The results of all statistical analysis conducted by the AAOS
EBM Unit are conducted using SAS 9.4. SAS was used to determine the magnitude, direction, and/or 95% confidence intervals of the treatment
effect. For data reported as means (and associated measures of dispersion) the mean difference between groups and the 95% confidence interval
was calculated and a two-tailed t-test of independent groups was used to determine statistical significance. When published studies report
measures of dispersion other than the standard deviation, the value was estimated to facilitate calculation of the treatment effect. In studies that
report standard errors or confidence intervals the standard deviation was back-calculated. In some circumstances statistical testing was conducted
by the authors and measures of dispersion were not reported. In the absence of measures of dispersion, the results of the statistical analyses
conducted by the authors (i.e., the p-value) are considered as evidence. For proportions, the guideline work group reports the proportion of
patients that experienced an outcome along with the percentage of patients that experienced an outcome. The variance of the arcsine difference
was used to determine statistical significance. P-values <0.05 were considered statistically significant.

When the data was available, the guideline work group performed meta-analyses using the random effects method of DerSimonian and Laird. A
minimum of three studies was required for an outcome to be considered by meta-analysis. Heterogeneity was assessed with the I-squared statistic.
Meta-analyses with I-squared values less than 50% were considered as evidence. Those with I-squared larger than 50% were not considered as
evidence for this guideline. All meta-analyses were performed using SAS 9.4. The arcsine difference was used in meta-analysis of proportions. In
order to overcome the difficulty of interpreting the magnitude of the arcsine difference, a summary odds ratio is calculated based on random effects
meta-analysis of proportions and the number needed to treat (or harm) is calculated. The standardized mean difference was used for meta-analysis
of means and magnitude was interpreted using Cohen's definitions of small, medium, and large effect.

Methods Used to Formulate the Recommendations
Expert Consensus (Nominal Group Technique)

Description of Methods Used to Formulate the Recommendations
This guideline and systematic review were prepared by the American Academy of Orthopaedic Surgeons (AAOS) Surgical Management of
Osteoarthritis of the Knee guideline physician guideline development group (clinical experts) with the assistance of the AAOS Evidence-Based
Medicine (EBM) Unit in the Department of Research and Scientific Affairs (methodologists) at the AAOS. To develop this guideline, the guideline
development group held an introductory meeting on August 16, 2013 to establish the scope of the guideline and the systematic reviews. As the
physician experts, the guideline development group defined the scope of the guideline by creating population, intervention, comparison and
outcome (PICO) questions that directed the literature search. The original PICO questions developed at the introductory meeting can be viewed in
Appendix III in the original guideline document. When necessary, these clinical experts also provided content help, search terms and additional
clarification for the AAOS Medical Librarian. The Medical Librarian created and executed the search(es). The supporting group of methodologists
(AAOS EBM Unit) reviewed all abstracts, recalled pertinent full-text articles for review and evaluated the quality of studies meeting the inclusion
criteria. They also abstracted, analyzed, interpreted, and/or summarized the relevant data for each recommendation and prepared the initial draft
for the final meeting. Upon completion of the systematic reviews, the physician guideline development group participated in a three-day
recommendation meeting on April 10-12, 2015. At this meeting, the physician experts and methodologists evaluated and integrated all material to
develop the final recommendations. The final recommendations and rationales were edited, written and voted on at the final meeting. Additional
edits to the rationales were approved by the guideline development group on webinars after the meeting. The draft guideline recommendations and
rationales received final review by the methodologists to ensure that these recommendations and rationales were consistent with the data. The draft
was then completed and submitted for peer review on July 6, 2015.

Recommending For or Against a Procedure

The guideline development group considers the procedure of interest and comparison procedure when recommending or not recommending a



procedure for clinical use. If the procedure of interest results in outcomes that are similar to the comparison procedure, the group may recommend
both procedures due to no statistical difference in outcomes. If the procedure of interest results in outcomes that are not statistically different than a
placebo or no procedure, the group may recommend against the procedure of interest, because it adds no measurable benefit to a patient's
outcomes.

Defining the Strength of the Recommendations

Judging the quality of evidence is only a stepping stone towards arriving at the strength of a guideline recommendation. The strength of
recommendation also takes into account the quality, quantity, and the trade-off between the benefits and harms of a treatment, the magnitude of a
treatment's effect, and whether there is data on critical outcomes.

Strength of recommendation expresses the degree of confidence one can have in a recommendation. As such, the strength expresses how possible
it is that a recommendation will be overturned by future evidence. It is very difficult for future evidence to overturn a recommendation that is based
on many high quality randomized controlled trials that show a large effect. It is much more likely that future evidence will overturn recommendations
derived from a few small retrospective comparative studies. Consequently, recommendations based on the former kind of evidence are given a
high strength of recommendation and recommendations based on the latter kind of evidence are given a low strength.

To develop the strength of a recommendation, AAOS staff first assigned a preliminary strength for each recommendation that took only the final
quality and the quantity of evidence.

Wording of the Final Recommendations

To prevent bias in the way recommendations are worded, the AAOS uses specific predetermined language stems that are governed by the
evidence strengths. Each recommendation was written using language that accounts for the final strength of the recommendation. This language,
and the corresponding strength, is shown in the table below.

AAOS Guideline Language Stems

Guideline Language Strength of Recommendation

Strong evidence supports that the practitioner should/should not do X, because… Strong

Moderate evidence supports that the practitioner could/could not do X, because… Moderate

Limited evidence supports that the practitioner might/might not do X, because… Limited

In the absence of reliable evidence, it is the opinion of this work group that…* Consensus*

*Consensus based recommendations are made according to specific criteria. These criteria can be found in Appendix VII in the original guideline
document.

Voting on the Recommendations

The recommendations and their strength were voted on by the guideline development group members during the final meeting. If disagreement
between the guideline development group occurred, there was further discussion to see whether the disagreement(s) could be resolved.
Recommendations were approved and adopted in instances where a simple majority (60%) of the guideline development group voted to approve.

Rating Scheme for the Strength of the Recommendations
Strength of Recommendation Descriptions

Strength Overall
Strength of
Evidence

Description of Evidence Strength Strength
Visual

Strong Strong Evidence from two or more "High" strength studies with consistent findings for recommending for
or against the intervention.

â˜…
â˜…
â˜…



â˜…

Moderate Moderate Evidence from two or more "Moderate" strength studies with consistent findings, or evidence from
a single "High" quality study for recommending for or against the intervention.

â˜…
â˜…
â˜…

Limited Low Strength
Evidence or
Conflicting
Evidence

Evidence from one or more "Low" strength studies with consistent findings or evidence from a
single "Moderate" strength study for recommending for against the intervention or diagnostic or the
evidence is insufficient or conflicting and does not allow a recommendation for or against the
intervention.

â˜…
â˜…

Consensus* No Evidence There is no supporting evidence. In the absence of reliable evidence, the guideline development
group is making a recommendation based on their clinical opinion. Consensus statements are
published in a separate, complimentary document.

â˜…

Strength Overall
Strength of
Evidence

Description of Evidence Strength Strength
Visual

*Consensus based recommendations are made according to specific criteria. These criteria can be found in Appendix VI in the original guideline
document.

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
The draft guidelines were peer-reviewed, edited in response to that review and subsequently distributed for public commentary. Thereafter, the
draft guideline was sequentially approved by the American Academy of Orthopaedic Surgeons (AAOS) Committee on Evidence-Based Quality
and Value, AAOS Council on Research and Quality, and the AAOS Board of Directors. All AAOS guidelines are reviewed and updated or
retired every five years in accordance with the criteria of the National Guideline Clearinghouse (NGC).

Thus the process of AAOS guideline development incorporates the benefits from clinical physician expertise as well as the statistical knowledge
and interpretation of non-conflicted methodologists. The process also includes an extensive review process offering the opportunity for over 200
clinical physician experts to provide input into the draft prior to publication. This process provides a sound basis for minimizing bias, enhancing
transparency and ensuring the highest level of accuracy for interpretation of the evidence.

Peer Review

Following the final meeting, the guideline draft undergoes peer review for additional input from external content experts. Written comments are
provided on the structured review form (see Appendix VII in the original guideline). All peer reviewers are required to disclose their conflicts of
interest. To guide who participates, the guideline development group identifies specialty societies at the introductory meeting. Organizations, not
individuals, are specified.

The specialty societies are solicited for nominations of individual peer reviewers approximately six weeks before the final meeting. The peer review
period is announced as it approaches and others interested are able to volunteer to review the draft. The chairs of the guideline development group
and chair of the AAOS Committee on Evidence-Based Quality and Value reviews the draft of the guideline prior to dissemination.

Some specialty societies (both orthopaedic and non-orthopaedic) ask their evidence-based practice (EBP) committee to provide review of the
guideline. The organization is responsible for coordinating the distribution of AAOS materials and consolidating their comments onto one form. The
chair of the external EBP committees provides disclosure of their conflicts of interest (COI) and manages the potential conflicts of their members.

Again, the AAOS asks for comments to be assembled into a single response form by the specialty society and for the individual submitting the



review to provide disclosure of potentially conflicting interests. The peer review stage gives external stakeholders an opportunity to provide
evidence-based direction for modifications that they believe have been overlooked. Since the draft is subject to revisions until its approval by the
AAOS Board of Directors as the final step in the guideline development process, confidentiality of all working drafts is essential.

The chairs of the guideline development group and the manager of the AAOS evidence-based medicine unit drafts the initial responses to
comments that address methodology. These responses are then reviewed by the chair and co-chair, who respond to questions concerning clinical
practice and techniques. The director of the Department of Research and Scientific Affairs may provide input as well. All comments received and
the initial drafts of the responses are also reviewed by all members of the guideline development group. All proposed changes to recommendation
language as a result of peer review are based on the evidence and undergoes majority vote by the guideline development group members. Final
revisions are summarized in a detailed report that is made part of the guideline document throughout the remainder of the review and approval
processes.

The AAOS believes in the importance of demonstrating responsiveness to input received during the peer review process and welcomes the
critiques of external specialty societies. Following final approval of the guideline, all individual responses are posted on the AAOS Web site with a
point-by-point reply to each non-editorial comment. Reviewers who wish to remain anonymous notify the AAOS to have their names de-
identified; their comments, AAOS responses, and their COI disclosures are still posted.

Review of the Surgical Management of Osteoarthritis of the Knee guideline was requested of 21 organizations. Seven individuals representing six
organizations returned comments on the structured review form (see Appendix VII in the original guideline).

Public Commentary

After modifying the draft in response to peer review, the guideline was subjected to a thirty-day period of "Public Commentary." Commentators
consist of members of the AAOS Board of Directors (BOD), members of the Council on Research and Quality (CORQ), members of the Board
of Councilors (BOC), and members of the Board of Specialty Societies (BOS). The guideline is automatically forwarded to the AAOS BOD and
CORQ so that they may review it and provide comment prior to being asked to approve the document. Members of the BOC and BOS are
solicited for interest. If they request to see the document, it is forwarded to them for comment. Based on these bodies, over 200 commentators
have the opportunity to provide input into this guideline. One organization returned public comments.

The AAOS Guideline Approval Process

This final guideline draft must be approved by the AAOS Committee on Evidence-Based Quality and Value Committee, the AAOS Council on
Research and Quality, and the AAOS Board of Directors. These decision-making bodies are described in Appendix II in the original guideline
document and are not designated to modify the contents. Their charge is to approve or reject its publication by majority vote.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of supporting evidence is specifically stated for each recommendation (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
The benefits of surgical treatment of osteoarthritis of the knee include relief of pain and improved function.

Potential Harms
Most invasive operative treatments, primarily arthroplasty, are associated with known risks. Early postoperative complications include prosthetic
infection, venous thromboembolic disease, arthrofibrosis, and pain. Late postoperative complications include infection, prosthetic aseptic loosening,
and pain. All can lead to a need for revision arthroplasty.



Potential Harms of Specific Interventions

The risks associated with peripheral nerve blockade may include bleeding, infection, and associated neural injury. Although rare, these
potential risks need to be balanced with the documented benefits of peripheral nerve blockade. Depending upon clinical circumstances,
peripheral nerve blockade may also be associated with postoperative motor weakness. Under these conditions, care must be taken to
minimize the risk of patient falls or delayed mobilization during the hospitalization.
There is a risk of renal injury with ketorolac injection. There is a theoretical risk of increased infection rates injecting corticosteroids into a
surgical field.
There is increased risk of acute intraoperative blood loss without a tourniquet. The possibility of poor fixation at the cement-bone interface
exists.
Care must be taken when utilizing tranexamic acid in patients at high risk for complications such as thromboembolic disease, and color
blindness as this has not been adequately studied. This is not a U.S. Food and Drug Administration (FDA) approved use of this agent. The
studies used to make this recommendation almost all have significant exclusion criteria, especially regarding patients with a history of venous
thromboembolism (VTE) or at high risk for the same.
Patellar arthroplasty in total knee arthroplasty (TKA) has been associated with patella fracture or complications from patella insufficiency
and the data suggests that this may increase over time. Not resurfacing the patella in the setting of TKA is associated with patella-related
reoperations and all reoperations including infection and revision for which the association is not clearly understood.
Retrospective reviews of the Swedish Knee Arthroplasty Register revealed higher 30-day mortality if bilateral knee arthroplasties were
done at the same time versus staged within a year. Multiple retrospective reviews showed adverse cardiovascular outcomes in patients with
simultaneous bilateral knee arthroplasties. One of these reviews helped define the higher risk patient by showing that patients who suffered a
major complication had a higher prevalence of comorbidities including, specifically, chronic lung diseases, congestive heart failure and
pulmonary hypertension.
Potential harms of not using a drain include increased incidence of knee stiffness requiring manipulation with resultant poor range of motion,
and increased wound drainage.
Intra-operative fracture during component insertion or failure of ingrowth may be of concern with certain cementless designs in patients with
poor bone quality.
The co-morbidity groups addressed in the risk factor recommendations each have wide spectrums of disease intensity and subsequent great
variability in terms of marginally less good outcomes and higher risk. There is a possible risk of patients being treated as a member of a
class, rather than as individuals. This is especially the case given that federal payments are increasingly being linked to rates of readmission
and complications as well as cost and outcomes. The risk adjustments are not exact enough to protect hospitals and surgeons if they offer
surgery to all patients from co-morbidity classes with higher risk or less good outcomes. Given the current pressures from value based
payments, separating out the patients with lower expression of their co-morbidities for treatment is less likely than avoidance of the particular
class as a whole, even if there is a high likelihood of success for selective cases.
The study supporting the recommendation for an eight month delay to TKA does not speak to the effects in outcomes in longer delays, nor
does it subcategorize patients at higher risk of permanent disability or injury from delay.

Contraindications

Contraindications
Contraindications are relative and require an in depth discussion with the patient and physician (surgeon, anesthesiologist) about their
individual risk factors. Additional factors, such as the individual's comorbidities, and/or specific patient characteristics may affect the
physician's choice of treatment. Clinician input based on experience increases the probability of identifying patients who will benefit from
specific treatment options. The individual patient and/or their decision surrogate dynamic will also influence treatment decisions, therefore,
discussion of available treatments and procedures applicable to the individual patient rely on mutual communication between the patient
and/or decision surrogate and physician, weighing the potential risks and benefits for that patient. Once the patient and/or their decision
surrogate have been informed of available therapies and have discussed these options with the patient's physician, an informed decision can
be made.
Neuraxial anesthesia should not be performed in patients with known contraindications to the technique.
There are specific contraindications in the Physicians' Desk Reference (PDR) for the U.S. Food and Drug Administration (FDA) approved
uses of tranexamic acid that include color blindness. The surgeon should be aware of the several common exclusion criteria in the literature,
specific contraindications, the experience with this agent in other specialties, and the evolving case report literature before using this agent
indiscriminately. FDA contraindications for its approved usage include patients with acquired defective color vision, patients with



subarachnoid hemorrhage, patients with active intravascular clotting, and patients with hypersensitivity to tranexamic acid.

Qualifying Statements

Qualifying Statements
This Clinical Practice Guideline was developed by an American Academy of Orthopaedic Surgeons (AAOS) physician volunteer Guideline
Development Group based on a systematic review of the current scientific and clinical information and accepted approaches to treatment
and/or diagnosis. This Clinical Practice Guideline is not intended to be a fixed protocol, as some patients may require more or less treatment
or different means of diagnosis. Clinical patients may not necessarily be the same as those found in a clinical trial. Patient care and treatment
should always be based on a clinician's independent medical judgment, given the individual patient's clinical circumstances.
The summary of recommendations is not intended to stand alone. Treatment decisions should be made in light of all circumstances presented
by the patient. Treatments and procedures applicable to the individual patient rely on mutual communication between patient, physician, and
other healthcare practitioners.
Some drugs or medical devices referenced or described in this Clinical Practice Guideline may not have been cleared by the U.S. Food and
Drug Administration (FDA) or may have been cleared for a specific use only. The FDA has stated that it is the responsibility of the physician
to determine the FDA clearance status of each drug or device he or she wishes to use in clinical practice.
This guideline should not be construed as including all proper methods of care or excluding methods of care reasonably directed to obtaining
the same results. The ultimate judgment regarding any specific procedure or treatment must be made in light of all circumstances presented
by the patient and the needs and resources particular to the locality or institution.

Implementation of the Guideline

Description of Implementation Strategy
Guideline Dissemination Plans

The primary purpose of the original guideline document is to provide interested readers with full documentation about not only the guideline
development group's recommendations, but also about how the group arrived at those recommendations.

To view all American Academy of Orthopaedic Surgeons (AAOS) published guideline recommendations in a user-friendly app, please visit
www.orthoguidelines.org .

Shorter versions of the guideline are available in other venues. Publication of most guidelines is announced by an Academy press release, articles
authored by the guideline development group and published in the Journal of the American Academy of Orthopaedic Surgeons, and articles
published in AAOS Now. Most guidelines are also distributed at the AAOS Annual Meeting in various venues such as on Academy Row and at
Committee Scientific Exhibits.

Selected guidelines are disseminated by webinar, an Online Module for the Orthopaedic Knowledge Online website, Radio Media Tours, Media
Briefings, and by distributing them at relevant Continuing Medical Education (CME) courses and at the AAOS Resource Center.

Other dissemination efforts outside of the AAOS will include submitting the guideline to the National Guideline Clearinghouse (NGC) and
distributing the guideline at other medical specialty societies' meetings.

Implementation Tools
Foreign Language Translations

Mobile Device Resources

Patient Resources

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.
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